Decoration of virus-like particles with an enzymatic activity of biomedical interest.
The natural properties of virus-like particles (VLPs), like their nanometric size, polyvalence, monodispersity and biocompatibility, had called the attention of scientists from different fields. VLPs constitute an excellent platform for the development nanomaterials with a broad spectrum of applications, ranging from physics of soft matter to the development of vaccines and biological nanocarriers. To expand the repertoire of functions of VLPs, they can be decorated with different molecules. In this research, the α-glucosidase Ima1p of Saccharomyces cerevisiae was attached to the surface of in vitro assembled VLPs of parvovirus B19, by using the SpyTag/SpyCatcher system. The resulting particles were structurally characterized displaying a noticeable increase in size compared to the non-decorated VLPs. The study of the biochemical properties of the coupled enzyme indicate that it increased its Vmax by three-fold toward p-nitrophenyl-α-D-glucopyranoside (p-NPG) as substrate. In addition, the linked enzyme displayed a notorious 10 °C shift in its optimal temperature, from 35 °C for the non-attached enzyme, to 45 °C for the enzyme attached to VLPs. The decorated VLPs were also able to act on glycogen; therefore, these particles may be further developed as part of the therapy for treatment of lysosomal storage diseases derived from defects in the human acid α-glucosidase.